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Abstract
In this article we present a free online parallel corpus construction tool, the PENCIL tool (Pedagogy Enhancement through 
Corpora in Language learning), part of the SOURCe Project, a French-Greek parallel corpora collection developed for the
University of Cyprus. The goal of this project is to provide an assistive and handy tool for teachers and learners, in order to be 
used as an Open Educational Resource. This tool enables users, who might not have the required programming skills, to create
and customize web-based corpora, by uploading and aligning their own texts.
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1. Introduction
Language changes and grows, and therefore there is a need for ‘currency’ and ‘up-to-dateness’ in the learning 
material as well. Educators must prepare for a technology-rich future and keep up with change by adopting effective
strategies that provide lessons with appropriate technologies (McEnery and Wilson, 1996, Leech, 1992). As Mishan
(2004) describes it, the key feature of the methodology is this aura of research, and this research agenda is what 
gives the sense of authenticity.
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Research has shown that the use of corpora in the classroom can have remarkable results as regards foreign 
language learning (Hadley, 2002; Landure and Boulton, 2010). “By facilitating the mapping of correspondences 
between languages, parallel corpora cannot only shed light on the commonalities and differences between language 
pairs, but also improve the accuracy of descriptions of individual languages” (Kenning, 2010: 493). Parallel and 
comparable corpora could be used in translation and language teaching in order to promote autonomy and language 
awareness. 
Nevertheless, Data Driven Learning (DDL) has not yet become established in the teaching and learning 
environments and therefore careful steps need to be taken in order to prepare the ground for its gradual integration. 
Until now, it seems that this was the reason that the use of corpora in the classroom and the “data-driven learning” 
(DDL) approach (Johns, 1991) have not been widely taken up in traditional teaching contexts, partly because it is 
thought to require substantial resources and considerable investment on the part of the teachers, as well as being 
appropriate only for the most advanced learners following specific training (Landure and Boulton, 2010). Therefore, 
there is a substantial need for freely available resources for language processing, along with the data to be processed, 
in usable formats for teachers and learners. 
PENCIL is an electronic tool, part of a project which aims to provide language teachers and learners in Cyprus 
(and everywhere else) with parallel and comparable corpora for use in the classroom, in order to promote computer 
assisted and data-driven language learning (Kakoyianni-Doa and Tziafa, 2013). This tool will enable teachers, who 
might not have the required programming skills, to create and customize web-based corpora, by uploading and 
aligning their own texts. 
Our aim is to describe the design principles and the properties of the corpus construction tool that we have 
created. Then, we will report on tools used for the service deployment and corpora processing. Finally, we will 
outline its future perspectives and applications, discussing how it can be incorporated into effective learning 
resources. 
2. Design principles 
The design principles of the PENCIL tool are in line with the design principles of the SOURCe Project as a 
whole and shares the same aims and objectives, taking into consideration the barriers to the integration of corpora in 
the classroom. 
2.1. Aims and objectives 
In general, the project aims to address the teachers’ lack of awareness and understanding of corpus use and the 
role it might play in enhancing and advancing language learning; moreover, our objective is to develop a knowledge 
base that will assist teachers to find out about, adapt and apply existing tools. Information on corpora, relevant 
software, tools and publications, are going to be gathered in the project’s site, focusing on an online corpora base for 
and by teachers and language learners. 
2.2. Barriers to the integration of corpora in the classroom 
The use of corpora in the classroom and the “data-driven learning” (DDL) approach (Johns, 1991) have not been 
widely taken up in traditional teaching contexts, partly because it is thought to require substantial resources and 
considerable investment on the part of the teachers, as well as being appropriate only for the most advanced learners 
following specific training (Landure and Boulton, 2010). Teachers feel that they are lacking the skills or the 
discipline specific tools, “amplified by the fear the humanities-trained students have of science and engineering” 
(Scott, 2012: 79). 
Kilgarriff (2009) attributes the absence of corpora in mainstream teaching to the demanding, time-consuming and 
consequently demotivating research strategies needed: understanding quickly the gist of the corpus line, making 
culture-specific inferences, decoding the line itself, knowing which lines to ignore. 
The main concerns of teachers seem to be the considerable investment (as regards time, effort and perseverance), 
the long preparation and complex corpus-building that require specific training, and also unknown tools and file 
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formats. 
Concordances, the main asset of corpora, can also be the main barrier. They can “stimulate enquiry and 
speculation”, “develop the ability to see patterning” (Johns, 1991:2), to help students remember information they 
processed themselves and feel that they are breaking new ground as researchers (Leech, 1997: 10), and they promote 
independent study. On the other hand, concordances require vertical reading instead of linear, each line is unrelated 
to the line above, and sometimes there are incomplete words at the edges (Scott, 2012). 
2.3. Design principles: Empathy, Simplicity, Efficiency 
In order to release teachers from long preparation and complex corpus-building, we propose the construction of 
simple, online corpora with basic text-searching facilities, that can be sufficient for the design of concordance based 
tasks for language learners or for learners who wish to become independent explorers, avoiding machine-based 
annotated, tagged or parsed corpora which are more appropriate for detailed linguistic research. We designed a 
simple interface, through which the user may search existing corpora, upload texts, and see them online. Moreover, 
we enabled different 'viewpoints' so that different types of users can see different views on the same underlying 
datasets. Sentence alignment is automated and the user may search for a word and see the concordances (in French, 
Greek or both). In this procedure, simple text or excel files (.txt or .xls) are used (whereas the whole corpus is 
downloadable, as it consists of texts belonging to the public domain). Cloud computing was used, a technology and 
a business model that allows access to an extensible set of storage and computing facilities. 
3. Function of PENCIL 
By the following screenshots we explain the way this tool could be used to create and customize web-based 
corpora. In Figure 1 two texts have been uploaded and they were automatically segmented and aligned (at the right 
side of the page). 
 
 
 
Fig. 1. An example of texts processed with PENCIL. 
The upload buttons and the relevant options are to the top side of the screen. The user has the ability to upload the 
French and the Greek text separately in several file formats (Microsoft Word: .doc, .docx, OpenDocument text: .odt, 
plain text: .txt), by clicking on the upload button. The user has also the ability to upload an already aligned text in 
excel form (.xls) containing the parallel sentences as shown in Table 1: 
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Table 1. Order of parallel sentences to be uploaded (in .xls format)
Serial Nr French text Greek text
1 Tu ne dois pas être Sisyphe, qui roule
une pierre jusqu'en haut d'une montagne
le jour pour constater que la pierre est
redescendue la nuit. "
To the left side of the alignment table there is a series of text interaction and downloading options (Figure 2).
Fig. 2. Interaction and downloading options
These options provide the ability to make corrections on the parallel corpus constructed. The first option (Enable
dropping…) allows movement of more than one sentence in the same cell with drag and drop (an easy merge
option). The second option (Disable dropping…) disables the ability to move more than one sentence in the same
cell. The Switch content option allows switching the content of two cells; the Switching content continuously shifts
cells down. The last option (Enable dragging…) activates or deactivates the drag and drop procedure. When drag
and drop is deactivated, the editing of text is activated. In the field under the options, the user can add a row under 
the specified line number, if needed.
The user may correct alignment. Cells with sentences can be dragged and dropped in new positions, as shown in 
Figure 3:
Fig. 3. Drag and drop of cells with sentences, correction of alignment
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The text inside the cells is editable for further corrections, as shown in Figure 3: 
Fig. 4. Editable text in segments 
The user has also the ability to delete an entire cell, using ‘drag and drop’. 
 
 
Fig. 5. Deleting a cell 
4. Tools used for the development of PENCIL 
Although PENCIL is a web application, its dynamic nature forces the use of more complex technologies than 
HTML and CSS. JavaServer Pages (JSP) is a technology that enables web developers and designers to rapidly 
develop and easily maintain, information-rich, dynamic web pages that leverage existing systems. As part of the 
Java technology family, JSP technology enables rapid development of web-based applications that are platform 
independent. JSP technology separates the user interface from content generation, enabling designers to change the 
overall page layout without altering the underlying dynamic content. 
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Pencil has been implemented using the Model View Controller Design Pattern (MVC). In the MVC design 
pattern, application flow is mediated by a central controller. The controller delegates requests to an appropriate 
handler. The controller is the means by which the user interacts with the web application.  
The controller is responsible for the input to the model. A pure Graphic User Interface (GUI) controller accepts 
input from the user and instructs the model and viewport to perform action based on that input. If an invalid input is 
sent to the controller from the view, the model informs the controller to direct the view that error occurred and to tell 
it to try again. 
A web application controller can be thought of as specialized view since it has a visual aspect. It would actually 
be one or more HTML forms in a web application and therefore the model can also dictate what the controller 
should display as input. The controller would produce HTML to allow the user input a query to the web application. 
The controller would add the necessary parameterization of the individual form element so that the Servlet can 
observe the input. This is different from a GUI, actually back-to-front, where the controller is waiting and acting on 
event-driven input from mouse or graphics tablet. 
The controller adapts the request to the model. The model represents, or encapsulates, an application's business 
logic or state. It captures not only the state of a process or system, but also how the system works. It notifies any 
observer when any of the data has changed. The model would execute the database query for example. 
Control is then usually forwarded back through the controller to the appropriate view. The view is responsible for 
the output of the model. A pure GUI view attaches to a model and renders its contents to the display surface. In 
addition, when the model changes, the viewport automatically redraws the affected part of the image to reflect those 
changes. A web application view just transforms the state of the model into readable HTML. The forwarding can be 
implemented by a lookup in a mapping in either a database or a file. This provides a loose coupling between the 
model and the view, which can make an application much easier to write and maintain. 
4. Future perspectives and applications 
The tool presented is integrated in a project aiming at improving learning and teaching (including 21st century 
skills, such as research conducted in electronic texts and use of language technology) for students and instructors. It 
is be equipped with intuitive interfaces for visualizing and interacting with the data in order to ease their integration 
into the practice of teaching and learning. As Braun (2005, 2007) suggests, audiovisual materials for corpora of 
spoken language are going to be included, in order to give an idea of the overall communicative situation in which 
the materials were produced, and the corpora will be enriched with support materials, such as corpus-based learning 
activities and interactive exercises. 
The SOURCe Project includes a collection of parallel corpora, an online concordancer, and also text analysis 
software. All the available parallel corpora including Greek language, are collected from various sources, such as 
the OPUS corpus (Tiedemann, 2012), the Web Inventory of Transcribed and Translated Talks (Cettolo, Girardi and 
Federico, 2012), etc. Texts from the Gutenberg Project were added, and then aligned, along with texts digitized for 
this purpose (several texts in French and Greek with their corresponding translations, both in the public domain). 
Wordlists and collocation lists will be made available for download, along with ready-made exercises, based on the 
corpora and the concordances. Links to useful resources (sites and tools, articles on teaching and language learning) 
will also be provided, with simple instructions for several educational tools (for example, how to build a blog, how 
to use social media for teaching). A special area is reserved for the discussion of copyright issues. The project 
currently focuses on French and Greek language, but in the future it will include English, German and Spanish (four 
of the most popular foreign languages in Greece and Cyprus). 
The use of new tools and resources for teachers may raise awareness and understanding of corpora, and give us 
the opportunity to study how these might relate to language learning. It will enable teachers and learners engaging 
with corpora in their research practice to find about and take advantage of the outputs and tools arising from corpus 
linguistics. Moreover, it could assist teachers in the development of relevant exercises and the creation of a more 
flexible learning and teaching environment when compared with traditional classroom methods. 
541 Fryni Kakoyianni-Doa et al. /  Procedia - Social and Behavioral Sciences  95 ( 2013 )  535 – 541 
Acknowledgements 
We would like to thank the web developer Athanasios Naskos for his contribution. We gratefully acknowledge 
funding by the University of Cyprus.  
References 
Braun, S. (2005). From pedagogically relevant corpora to authentic language learning contents. ReCALL 17 (1), 47-64. 
Braun, S. (2007). Integrating corpus work into secondary education: from data-driven learning to needs-driven corpora. ReCALL 19:3 (Special 
Issue on Integrating Corpora in Language Learning and Teaching), 307-328. 
Cettolo, M., Girardi, C. and Federico, M. (2012). WIT3: Web Inventory of Transcribed and Translated Talks. Proceedings of the European 
Association of Machine Translation, 261-268. 
Hadley, G. (2002). Sensing the winds of change: an introduction to data-driven learning. RELC Journal 33 (2), 99-124.  
Johns, T. (1991). Should you be persuaded: two examples of data-driven learning. In T. Johns and P. King (dir.) Classroom Concordancing. 
English Language Research Journal 4, 1-16. 
Kakoyianni-Doa, F., Tziafa, E. (2013). Source: Building a Searchable Online French Greek Parallel Corpus for the University of Cyprus. Revista 
Nebrija de Lingüística Aplicada 13 (número especial – Actas de Congreso). Available at http://www.nebrija.com/revista-linguistica/revista-
linguistica-nebrija13/htm/KakoyiannoDoa.htm. 
Kenning, M.-M. (2010). What are parallel and comparable corpora and how can we use them? In M. McCarthy and A. O'Keeffe (Eds.), The 
Routledge Handbook of Corpus Linguistics, (pp. 487-501). Abingdon: Routledge. 
Kilgarriff, A. (2009). Corpora in the classroom without scaring the students. In Proceedings of the 18th International Symposium on English 
Teaching and Learning in the Republic of China. Taipei: National Taiwan Normal University. Available at 
http://www.kilgarriff.co.uk/Publications/2009-K-ETA-Taiwan-scaring.doc. 
Landure C. and A. Boulton (2010). Corpus et autocorrection pour l’apprentissage des langues. ASp, 57, 11-30. 
Leech, G. (1992). Corpora and theories of linguistic performance. In J. Startvik (Ed.), Directions in corpus linguistics (pp. 105-122). Berlin: 
Mouton de Gruyter. 
Leech, G. (1997). Teaching and language corpora: A convergence. In A. Wichmann, S. Fligelstone, A. M. McEnery and G. Knowles (Eds.), 
Teaching and Language Corpora, (pp. 1-23). London: Longman. 
McEnery, A.M. and Wilson, A. (1996). Corpus Linguistics. Edinburgh: Edinburgh University Press. 
Mishan, F. (2004). Authenticating corpora for language learning: a problem and its resolution. ELT Journal, 58, (3), 219-227. 
Scott, M. (2012). Looking back or looking forward in corpus linguistics: What can the last 20 years suggest about the next? Ibérica 24, 75-86. 
Tiedemann, J. (2012). Parallel Data, Tools and Interfaces in OPUS. Proceedings of the 8th International Conference on Language Resources and 
Evaluation (LREC'2012), 2214-2218. Available at: http://lrec.elra.info/proceedings/lrec2012/pdf/463_Paper.pdf. 
 
